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The creation of poloidal electric field by cyclotron 
waves has been suggested by Hsu et al.[2] as an 
explanation of the modification in transport in 
electron cyclotron heated (ECH) tokamak plasmas 
assuming a collisionless (banana) regime. Chan and 
Wang[3] showed that a similar poloidal electric field 
generation can occur in a collisional plasma. In this 
paper we proposed a method to extend the Monte-
Carlo Fokker-Planck method to evaluate a ECH 
produced electric potential in a helical toroidal 
system. 
Because of the nature of electron cyclotron 
resonance, particles with energy close to the thermal 
energy are resonantly heated by the waves in the 
quasilinear approximation. According to the 
physical picture in Refs. 2-4, these particles are 
responsible for creating the density and temperature 
perturbation on a flux surface mtich leads to the 
formation of an electric potential to satisfy 
ambipolarity. Unlike very energetic particles, the 
drift velocity across flux surface for these particles is 
small compared with the velocity along the magnetic 
field. We can thus linearize the drift-kinetic equation 
for electron accordingly, 
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with w = me v2/2, f..l and a = I VIII IVII as 
independent variables in velocity space, b = BII BI, 
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operator, Qrf is the quasilinear rf operator, 
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Introducing an adjoint equation[2] 
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with BO = B • 8, we obtain 
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Equation (3) is the main result of this formulation. 
It provides a self-consistent 3-D electrostatic 
potential generated by ECH and radial transport 
under the assumption of quasilinear rf and parallel 
drift much larger than radial drift. The first term in 
{ } on the RHS gives the contribution from ECH and 
the second and third term are the transport 
contribution. 
We solved Eq. (2) using the Monte Carlo Fokker-
Planck method[5]. Figure 1 shows the contour plot 
of gl.O (integrated poloidaly ) in a tokamak 
configuration (X-mode ECH). We can see trapped 
particle effect on the distribution of g I. o. 
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Fig. 1 Solution of Adjoint Equation, gm.n' in a 
tokamak configuration. 
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